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AN EXPFJtJ.tU~lt :IJl'V!.5TIQA !lC'N or nm HlSroU'<:J1CAL 
,Mrn B.lS'1'OCHEl'>l)JCA!. FJ'FIOCj1S 01 ooa!lSOU 
01 'lU ~mms OJ' n\J. RAT 
A 'lbM1.a SubPd.tt.e4 to the F8OQ1V of the ~te Iobool 
of LoJola tm11'fwalty irl Panlal fult111MAt of 
the ~_ta tor the ~ or 
Master or Sot ... 
a._" EdwanI Lee, ~r .... tom on Apr.U 16, 1"" 10 Chicago, lUinD1a .. 
Ii ... ~ted t'nfIlt. 1~t.1u H~ 80b001, Chicago, 11111101. 1ft 
"UM of 19S0, 8Gd t,... $'* ""'. o.u ... liS-Sf y4ftr&Mota, .,.. 19~ nth 
the De~ of IubelOI' .f Sot .... 
Dae au"" ... hs.. ~te .~ 1n tM ~t of Atsat.ol'4Y. 
Strlt4h 5..,.1 of Jiledletne, lo,ola tftdftftllt;r, ru __ , in "tme, 1". 
I .. .,.ry ~atetul to Dr. L1Doola V. tlomlI, '1101_801" of Aftatomy. to .. 
the direotioa and gut .... vhiob hu bean neoa • ..,.. in ptU'8u~ ~ !.nvMtt .. 
~tion rMOrde4 heN_ the opporturdty ot d89'elop:S.n( ab1l1t,11n ,.rfo~ 
1ndepcmdent 1.nrUtS,at.1cm hM pftJftn to 'be • ~~ aperl. . .
OMt1-'" it ........... to Dr. IMll. A. ~ t_ co ... el. particularl, 
Vi tb I'UPGOt to the b1atoob-idl. -peet. ot the problea. 
Apprec1atiOJl 1e atde4 to MiN na1. JlhUlp tOI' the UluetratiOft or 
eft.. Mterlala. 
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Sua::UTAIBOts A1»'.DlSt&A.f1Ol Of A SlIOLI l1iI2CTIOI' ('6 6.0 MO,. or 
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SUSCtrrAllOVS ADMllilStMflOI OF A S~ llWIC1'lOI or OtiS 00. Of 
smu.E ftl1S10LOOlCAL SALlB. ........................ 50 
F1pft 
U. Ttma FROM 1&0 nu OLD RAT SACfUFl1lfJ) 6 HOllIS fOUAIIOO tiiI 
IVlI:tJ'1AJa(8J AIJmfUi'mlTIOI { .... 8IlG1i'I DUlCUOII' or '.0 IG. 
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u. 'lftDIII PICI( SI W' QU) JQIIML dDIAL RBVBALDIJ· tal.MAL COlI-
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DW8rlJCW fJI B1BIlUI PD8!O£OQlI)lL 8t.Lna .. • • • • • • • • .. 
11k fHDII8 J'ROM SI DAY OLD BAT SACllFICID , HWB8 J'~Drl TS 
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16. if .. FICIf leO Dl1' C&J) ., UCBD'mID 6 ttoURS FOJ'.J'JlaJG 
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5J 
One of the 'biolod.cal !Jtt"eeta or eortiao. of oone1..derable inteNat to 
lrw.tif!&tore <'urine :recent. ,...... baa been ita etreet, and that ot other adren-
al .teJooida on the l1mpbotd tUfteff or the body. 'lb. oo.&l"Yat1ona .... ported 
ben ...... -.d. with the !AM of ou.emn!! the errecta .1 cortisone on the 
th11'1'1Ua ot the rat.. In the ~ ft' the th1IN8 :la & PI'OJd.Jlent and .. t.om1Ml.l,. 
cU.ecNw o .. ~ vhlob "aelll,. lud. itaelt tA) ~ •• and hutGlod,oal obs ....... 
tiOM. 
ltd. ttal iAteNat vu .... W ln th1e upeet of adr4tMl. .terotA. pbp1olOl7 
by the .~ t1ndi.n«. reported by othu _tlce.... "bl.18h4td .report. i.nd1oat-
ed that. ai,.l, injectl •• of 00:rt180ne lWul ted in profound o~ in l~id 
tuau., p&l"\iChalarly in the~. 1hta iftterut tint led WI to a atud,y of 
the f,I'O" and h:bltolod.cal .fllNta ot cortbooe Oft the ~ of rata ot varr-
il'll ap and phJr8iolod,oll oondltlou, __ .. P~T attd adNnalectoMy. 
BU tocbeild. cal. teobttiqUM ¥We thaD .. 10,. 1ft oreler to attady tn. hUtolonle81 
and oytolog1oal changea ocnrl'1n~ ift tM ~ wader the 1nf'lUMOe of corU-
..... It 18 ~l,. JtDOWll that ~1d \1. __ an unei.ted with ~-
olwal ,... ... whtoh ue refl..ted t.A the ~OU ud -,.lriU .f tUM 
U ..... 
nae tb.,pIia of tM .... t 18 a gl..u.sa .trH\Qre lo •• tee! 10 the medlut1aa 
1 
2 
yentral and utenor to the hUrt. It YVie •• l'PhOlo~lcally t.nd hlatolod,call 
v1th the age ot the tm1aI1. WhUe tbu :1M tru itl the alblno rat, 1t probablr 
applt._ to ",ene""" lfeMN11y. Dle organ .... Uy underg0e8 an __ s..m.l .. 
tto.. !bl. " ___ tea s.. int.ttally ....... ect _tween ltUtb and tale ... , .f 
pal'lert,. A001denMl lm'ol.tton .,. oecv \U'lider. oerta1n .t.I'Ua oendiUou, •• 
u WecUou, ¥h1Gh ..,. br~ about a 110ft rapld auoJ)b¥ of the ~ tbu 
~l,.. oeove (Antepel, 1'50). 1lle h1_ depM.f ....ttl"',. or t.be tIqau-
to _"leone ....... bJ' tid. tnr .. t.tpto. ta .... w .. ADd 1_ to • ouehl 
.tady 01 the h1eulO11oal .. td.e. __ toal. oMItpe "'Ulht ""t. b.r oont.-
Idat1ftt.tnt1oa. 
!he tbputI 1. tou4 in aU ..... 1. ~t the ftnebnt. Id...... 1D 
V. S~n.l.7 Nt l' ..... to .. nlat.lftl,.lMp at b.lHh ud t.a mat.a-
U5M4 In ~ .. WlT t.b18 ooad1ttoll 'Qft\U t1Ie U. ot .. benT attar ~ch It 
1Ulilv ..... ~ 1IMIluUoa. '1bU ~ patten .,. bOtrwer be .bj.' to 
.... 8I1..t* ..... 1.e1abaN' (ub6) reported that the th,.. in the tong ... I\Y 
,train .r ...... et meat_ .u. 'be .... tM agee of ItO to 60 • .,.. ...,. vb10b 
\1_ ... __ 1. -iJb«Ib the ~ of liS to 11S ~. 
RWlDI Of LITIRATlmI 
Croll.Mft (1936) reporu that Addison (l8SS) va. th,e fust to ftOt.e that. tbe 
adnmal oortex had an erreot em I111Pho1d tt.su. AddiJlon ob.el'Ved tbat. adnMl. 
iD8ultlc! .. ,. J"Utllted in tb,.... bJperplUia. Sel.,re (1936) tfOrk1n~ with teraale 
rata 2 to S montbl old obael"'t'Gd .tro~ of the t.b,pala tollowtru1 _tree. 1ftd\lOtl4 
by the admln1atrat1on of adrenocortical ntraet.. 10 ... u .... uent .-, 
eployi.n.~ , _nth old rate, SelJe (1'31) :reported that the injection o,t -,"p1M 
morph1.ne, Mrenalin, Md torMl4eh)'de cauted atl'OPhl'.r the~. la .. _t.t.:tq 
en .ale aM tll\JJal. oaeiftt.e I'&U, &F!4t It-l, daJ'8, Mooa (19'7) obHrred that ad-
miftUtration or the MJ'ftOtropbtO principle of the antAr1ol' pi tu1 tar,. oauaed 
larolutloft of t~ ~. 
Ovrlere, Morel, and Gtawte (19'1) obaeJ"hd ~ tAYolut1on t.a rate .. 
rabbite_ .. 6-9 .eb, r.~ adMtn1atratioft or ~ extract. aDd adMftal .. 
in. Th_ ... ~ noted that ~ift r.ulted 1ft a.,. rap1d and pro.. 
no\'J.llOed th,7ld.c .~ thNl did adreMl atract. lI!Ip1o~ Mle :tate With 8ft 
1 
iftttlal bod,. W!~bt of 180 ~. 14(1. (1"8) obeorYM atNpbyof the ~ ill 
both aolMl .. hJ7OphpeotoltUed "tl to~ toM ad ... 1ftlatraUoft .r cor\1n. 
Ia • nbe..-... t stud:y (191&0), Oil JMle t'&te with an 1ftl tlal bodT weid'lt .r 180 
p., be .be .... that oortUOne .. moft &ct1 ... tn ~in1~ ~ 1Jwolut1oa 
tbUl __ XJCOrtteoe .... acetate. 
Welle ad K .... ll (lJhO) reported that ... adId.a1atratton of _"111 t.a JIIIl. 
:r&tII _t$ln« 110-180 p. WI r.llowc1 by. 2T% re4uot!o.n 1ft the wtdlt ot the 
ttl,.... .......... the a«ldJd.etration of .,.t1ooe.,... WI toll .... 'by • '3. red_ 
tlOD in the wif'Jlt or thi. ~. 
Pituitary a.4NrlGtrophlc ~M IftdwMd .. tellt. obaqu iA lJ"llPb ... ud 
1ft the t.b,.. of -.1. aDd £..:1. aloe, ar.-e i6-5S dap, Mcord1ftq to the ~ 
ot t:toagherty anti WMte (19"'). ~ aM Wbtte (19Wta), Wbite and Dou>c1le11l 
(19bhb), and Dou.\d'lerty, White am ChIn (l'hho) eI\II.P1011ng :rAl .. , rata &rl(! nbbl\1 
4 
of 'YU'1'1n« early AI" ~ that 1n the nol'Ml IItltmal adnMl cort.ical NO 
t1DM control the lUftber of l",.booytes toUlld in lJi'!"tPh nod .. and in the ~nl 
e!rculatlM. lncrMMd adreMl. cortioal •• 0".1_ vu obeernd to oa\l" de .... 
eftt10a of l~ld tin. and a rtee 1ft antibodytl' ... 1A the aper1Mntt of 
~"'''; White aad CbaM (19"'>-
H ..... (lgoS) _ted •• 1ga1tiMftt dec ...... la the aiR or t.be ~ 
dW111g' tMaltd.oa. ae _G._ted tb1a type ot atJoophy With .. ~ ~ 
tloa or 1~t!A t.s. . _1_ nonall.,y ooaun dul"inr, _:In<<- .Ill ot.her expert-
_nu 1,.1. (19)8) ..... 10 eo_ of Coni", d&Uy to the biNd .• _tel' .f .....al 
MId ~.,tIId.Md .... !be Mb1ala were MOI"1tlced toll.ow1n~ 7 d&J8 of 
.UGh treataent and on .....t.naUoI1I'8ft&1.ed auktId 1aw'olatloa of the ~. 
Ingl. (191.0) ~ .... t1c -1Iht o~ ill the tl3pu of adreas1eo ... 
..... rate .. ted w1Ul 2.0 _ •• f cort1..... 'nut ••• ......,. th)wus wlpt.t of 
.hQh tn.tAd ulMl ... 1/10 that of aol'Mal, ~ ... aal. .. tIId.Md an1.Ml •• 
no ....... &ad White (19Jit) nported • wt.cIlt ~ in the tnpaa o.t 
td..ee --' It.S-.SS dQe vblob wen treaW 9117 wi tb O.s aad 1.0 _. of adreIIo-
tI'Optd.c ........ '.'1' l.S ... ,.. SelAtcW &Id.mIl ..... ....ulMd .t ) dq 
tateI"YW ~ the 1$ day,...s.d. Wbtte 8ftd ~rt.,. (19W.> .9 ...... 
I~ .......,..t18 1ft _WI_ and rabbit I1'fl'Pb014 ti .... within 1-) 110 ... 
at ... ... at.vattoa of ..... tnpb1. ))1"'1tar,v bonoae. na.e f..IwHu.p __ 
alao reported. IIIU'lcIMl 4 ..... 1ft the total l_oe3"'W oouat ot lI10e ~ 
tIM admt.Illltrat.lon of 1.0 111- ot puri.tled~tlVPM. ho,.,. die.l.,. 1ft 
0.5 Ill. of wat.,.. They obee,..." __ alt.eratan at 1 hour ro110'ldDr treat.Ma\t 
S 
but the MXt .. l,pIphopuic .t.tIllCt.e ~ not oba..,ed nnW 9 hourI after in-
j.ecttcm. 
Do~t7 and ltb1te (1916) atud~ Mice 60-80 d.,. or are publubed tbe 
"rote of a oarehl hi.tological. atwty ot lJ'llPhooyta dopneratioa toUotd..nI 
adI1tnletrat1oD of e1.ftt1. 1,,"'1oa ot adnnooortl00tnphlc hoJ'l'lOM. "U 
co"'-teal atract, and adreDal cortical ateni_ 18 011. Exteaal .... P1'O .. 1II 
lad eel ...... obe.welt 1n the ~ tdthtn • f. beun tollowS.M inJection ot 
~¥·t1eoUOptd.o tao ...... and _nteal at.erold •• Co"'ioal p1ttSa~ oa._ 
by IJllPb,ooyte JIl;~rat1oD rn. ... cortex .. wen .. ~t1oft or lyrttpbooyt.ea 
we &1_ .. eportAd ltv tben _*01'8. 
Hetl.aM (19hS), 1ft u.. .. oultvrea of nbutt MHl'ltanc l,.ph node o'bS-IH"I'\1_!IlI 
red.ueed l.J'llPhoorte .1!lr .... tlO1l UId taCl"MMd .ell d_tnotloft .. a retNl t of 
00,".-.. t.nat.ft'. .... al-" WN l;rS.ng drop pnparaU.oM and .... ob-
..... at ... ooptoaU,. toU~ 2h he .... of l_-tto,.. Dou-~~hert.y and 'hbite 
(19"'7) reponed that a .1ft,l. WecUoft or adrenoeortlootroJ.lb10, 01' adreMl 
cortical bo,... 1D ... JNU1 ted 1ft earlT dtalOlutton Dt tM ...u &ad Md1wI-
.... 1~ 111 tM ~ .. vell .. ill otMr l18Pbotd ti ..... tAld1ed by 
u.a. 1bla ftll1llw bra ... 1fU t.uJiIIM PlUM.la, 01' karyorJtlex1. P70nosb, 
• tbeH 'l.ft'tUt1gat.0Jr8. 
_to.-1 (19SQ) oble ..... deOl'MM ill the ........ f l"MphoOytu &ad.:re-
aOitoll tl'l tbJIllc w1gbt 1A alo. tol.l.ow1ftr """~t with 1.as-a.so _. ot 
eoJ't1lloM. r.u.a (19SO) .teuad that Lipe.Adraraal Cortex (lill .. and tJpjoM) 
WI II ~ene.rall, oytotox1e .1C1At ror l~cytelJ ta'riveh lie repol'ted cort~ 
6 
to .. withOut .tt80~, contrary to the t1ndlo!Ut or a.u.n (1916) Who obllflJ'ftCl 
d_"(t .... tion of sdll and medium sised lJ'!lPboeytu ta U ••• otaltur ... f l.P9b-
aid tl •• ne treated with eorti .... ;'eldMn (19S2) "ported that tr_~~t. vi 
L~dl'Cmal Cortex caueed 1nteue 0,.top1 .. 10 Ilbulibl.ll11tu ot l~c". 
naUy ttda!Iliatl'aU_ of 0.1 nt;~. or cort1sone in n 4., old l"&UI tor 3 daJ8 
WIll obeerred b.r Udall (19SS) to lead to tb1rdc atrophy. He _ted an iftCftUe 
1ft .tem eell., a reduotioA 1D tbAt muaber o,t 11lftPbocytae, bu.t no ohUg. 1ft 
altot1. actt.lt,. Weaver (19SS) "ponN tb,pd,o w1gbt lOR &nd. htatologloa1 
.~ 1ft -.1. nte, 9O-11$ cta,.. .t ~ .. to11c:nr:ln~ adm.ln1atratlon or Acm, 
cort1_., e.~ _to_taft_, tb;ft1d atnot, .. wll .. tollov1ag 
thn01deetey. now .... tba ch&npe tol.l.owlnl AC'l'B and aort1eone treatment. 
_tAt ... tnoUft ehanlM, ..... \bon toll.ow1D.c ..m1A1atnt1oa of •• 
hoftIo_. t.b7NitI _tnot .. ~toII:r .-.nl '*II onl1' 1ft • p10tue ot 
tJP1eal to 1mo1utS.ft 1dl101l obUIJ" an IlION gMenl _ tnrolWt all al __ 
ot the~. 
"leU (19S6) ~ 1".,...,.". ...... u..tr.t the rabbit tIl,pu'" 
a.ppead1x tellow1ftr ldIWdatrattoa ot l&1"ge do •• of COl"t.1eoM. AId..JIal8 ~ 
lDg 1.3-2.0 Kg. ",eoe1nd Lo,.. of eorti".,. daU,y ift two equal do.et.. 1M 
de~eaentlcm 1D the ~ .. obaerYed vtth1n tOUl' boun at_I" injectioe. 
a~phJ' of Hu.all -. _rpuol .. GGOUrnd arter proloapd adIlinlavat:1oaot 
oortd..... Xe ...... Md tbat tbe l~ clegtmeratlon o~ed vu SA par\ 
.e to .. iIlteJlterenee with aitosi .... v .. ution tn auaceptlb111ty or ~ 
loglcal1,. ldeattal. ~)"tN ._ .. ted. 
1 
Robblu, Oooper, and Ali (19S5) WDrk1t1r v1tb the Nt reported that. 4aUT 
adIldJd.atra:tton or oortlootropln gel, at a 4I1oMp ot 10 tutU:. per Kg., Nwlttld 
ill .. recIuotloft of cel1ului. t;y 1n U. t.bpu, aplMft. and bone .anew. 
Radlophoepborou <,32) 8M '\188d as • ..-.ure of the t.unaover rat. or "'uoxr-
ribomtclelc wd pbo.pl~* 
5tMrtntll (19$7) obaCtl'ftd the dlfte:reaUal .rteotl of d1ttcmtnt lterof.de 1a 
'briatd.ntt ... t ~c inYol.ts.oa in t:be ,.t. She nported that tnt_ n1.wtanoe • 
.. hydrooon1eo., ~, aIKt pNdrtlhloue Ibov.."". t.t.mu the thyIIo111<to 
utt9! tT ot cor1.lflOne. 
CMnoIl. , ... 1_ and ~ (19S') toGnd that coI"UMne aeMcl u a _t.abelto 
&gent ill the rat by 1l1ld.bltiag prete!ft eJfttMale. au 1nM.t4t1oft va_ not 
,JIIOdtf'ted by ntaMte .uppl ... ta. fappu, Bollt .. 11 and Booth (l9S8) .kd184 Uut 
_tabo110 .tt .... ot cortl8OM aM ~rt.1eoM in rat. tbymua, liver &ad 
tmIOr ,"un.. I'mploJ"ln,~ .Ndi.ocariJoft (C14) t.bey o'*'"-' dec,.... .. 1ft lJyntn .. la 
of t.lUU8 proteta .. well ... d~ til oa.r\'IIon dioxide proCluctloft. 'lbfl .. 
'WOrnftl touad that antMla, 860ritlced ....,4 boun to~ admil'tiltJ"atlo1l of 
OOrUaoM ud b7dNoortl_ .. , rwealed _tabollo ~ .. ,,..,lou to the onaet 
ot l~c;rte d_tr1.t.'s.oa. 
~ of U. von that bu be_ dcmrt Oft the t.bJIU to date baa bau h!.ate-
10110Al. With tM nceatl,. .... lopad bletooba1oal tecbnlquea DOW .....ua\)JA 
..... lnto.-t.l"e at.:u.cU.H OIl U. ~t1c tissue. &111 thIs.. relat10nship to 
atwvid OOJ!IpO\lftda ..,.. po.81'b1e. 
Herlent Iat Tia1ru (19$0) reported tbat alkaliM pboepnataM 1 ... 18 WN 
6 
s..,. .. ed 1D tJle 00l"'tia or tNt ~ ot oold ItralHd pta. Sld.tb. aacl 
PUkhu.n' (19l6) lm'eeUgat8d the eta:J.ld..n. properilel of Huaall'. ~el .. 
in the .... 1"1& t.hJ'INa and ~ tUm w1 tA tM YU1.Ou 1.,..1 ot tbHk 
BldA 01 the ... MiMl. t>1tIUar 1ta.1a1~ react-lou .... 0 ....... 111 the ttdok 
*ia aM the SUNU'e eo,rpuclea. 
8m tb aad 'fhuIa (19SD) tOW'ld that tile ,1100'- conteat of the corUoal 
MIle of the ~ ........ awkedl7 with .". s.n tn ..... and. t1ttaa. At 
l:llr\b Il~ wu obi .... in 1&0% of the ool'tiMl calle. Fro. 11-11. da1I the 
.... 1' ot MllAl --1IW «17001- .... 1HcI ....... 32$. HoweY •• u.re .. a 
.,.". abl'upt, drop lD tM peri.od rr. llt-l$ -.,.. .A. Cl"adual d.c.nu. .. thM 
........ 10 t.bat at 19 .,. of .. oalT 1 or 2' cella W1"4I lOUd to ba". cl,rco-
1_ b .. .un d~c fl.ld. 
MATl!:1UALS AND Ml.mte 
the Sp~l"AVle,. alldJ» rat .... "lted 111 th1a 1nW'oatbatlol'l. All an1aal8 
_ ... _1ntatMd on a dlet ot Purina 'ox ChoW ud tap water ad libita. 'Dae 
an1.Mal. WH oll.lHn'ed and wlChfact daUy. At the _.lualon ot experiment.. ill 
atdMla wen dCri.t1eed .", tftl'Jd.nal etber ... atbeala. Oft post _J"* d1seue 
or other O_"ed aaoaU ... ..,.. NCO:rded and the tb,yIIwa carotu1l1 fJXUd.Md am 
tbat. 10 __ ot the experiMn". the tb1flll'UJ WU wl,':hed priOI' to t1:&.*o. 
CoI't,lIOM, CortoftfIJ .,.tat.e, r,· ...... uly supplied to Dr. 1.. V. 1:10_ by 
Merck and ~.. 8IlPlo:red in til_ flrX.P8riMntth The prepa.ratloa .... a 
ealiM .. peNSion ot cort1lKU" eonta1n1ng 2S rag. ct hol'l8ODfI per celIO A qua.r\er 
00. oapact t1 tuberculin a~. vas uaed tor: inJectlona. III ad1al t an1MJ.tl 
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inJGCttoD8 _n ade nth:;_ .... 1' 214 ...n. vb.,... 1a 10UAler MtMl •• 
,...... 27 MMle .. .,10,-. All lnjecUomJ vue subcutaneou •. 
In all cu .. Were the ~1.UJ vu to be s tudled hiltologlcally it waa 
t1xecS 1ft ~uiA·. tlu1d. III thoM ~enta 1Itvolrll:al ~1atoobem1lt.17, cold 
abeel". alcohol, 9S~ alcohol .atvated With pion. &aw, and aoU ... to_ ...,.. 
eaplo". .. ftaU ....... 11 .. Iold.ll'. tluW • .All Un._ tor hlatologloal 
atWIT 1JI'tIN at.a1Md with Harris HeaatoX)"11n and Joeln!. lor histoohell4o&l ... 
_ll u his141Od.dl. studt_ Ule ,.usee 1ao\1oA to,. ~.mlelelo acid 
(DIl). Periodic Mid, Schut aulti te leuoofuchs1ft ruction tor Il7OOff8 ft, p1J"O-
nin t-Mthyl. green tor .. ibonul.io &014 (BIA), and c..rl'. alkali,. and u14 
..... tu. ataUte .... alao ~. 
1ft tIlon ~ iJnl~ 'both b1atecbMist17 Md buteloU the 
~ ... fulHt.ed aDd 41'1":1.4f1d into tow .~tal.y -au&1 parte to,. MOb 
ot tba abcWtt _tiOMd ts-tt.... 'Of' -bldtllac low ael.t1I\c pe1Dt (.5'O-S. CO) 
puaftla .. e.plo,..s. U8l ... ot.he.nd ... taW all .. \lou "... out at 6 
'lhe 'eulit_ fuaeotloft lft'101TU ,...iAfJ\ ,.,..rtin -.cl<led not1one tbI'oQRh 
XVl ... an« alcohol. toll .... '" an ao1d hpSl'Ol,..,.. i.A 1» Bel tOI' 10 minut. ••• 
Thle 18 tollO'lMd '" tn.~t tdtb scb1tft • i.eaI-t t. 10 at._. Pn .... 
tioa of the sohUt a.,., .. by .... of the trad1tloftll. Mtbod .. 11st.d. 10 
Lilli. (19S1l). SchUt'. ooata1na the leucodye, deoolomed bulo fuobe1n, the 
80101' eOmplu ot 1Ib1oh 111 Woqilt out dur1n¢ panag4t t.bI'Oup a..,wal, socI1wa 
Mtabtaulflte bathe. UMt blaillUM ... 1_ ia the .... t1al COIIpOaftt.. the 
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DB or nuclei It.a1ftIa wll datined l"eddleh purple toUOII'lag tbl. treatment 
whU. rut.,... ...,.. .. a oountersta1b. 
'l'1w Pvtedio acid - I.Ut a ___ t .talA ta u -' point reactton toll ..... 
1_ oxiat1oa aDd tnatme.t vith Schitf t , ~_t. '1M procedure tollond ne 
that. ll.ted in Lillie (l'sq). ~en.tatne Nd41sh ,iAk tollowing oxidation 
b1' periodio acld. Harri. &tM.toxTl1A 8 .... _ ... ~ta1n. Malt d1Utaee 
•• 1ut1oa (1.1000) .. tIIIPlo.r-d tor .. ,... dt!Utl_ of tl1cogea. Incubation 
u at ,.,. 0 tor 50 .. _ after 1rbt .. UoaI bad ..... PM" r .... x;yl .. 
~ alooMl. to __ • 
1M p,rnDia t--tAtl r.rea teohD1q. ~ .. that. of' toxoyaaa (1951, 
~tIMd"ta). "...14 t~ ({IUD .. prlJlUll,~,. to "-OMva 
riboMaole18 .. 14 'IIltob NOva prlH1p&lly 1ft the oTtoPl- ud tbe nuo.teoll. 
The Pl'"8lA 'f Ii"''' ...... 1* __ .tau .... wbile -thtl pea .t&taat 1)8. 
Ja OV 1 ..... t.1 .. t1H .... 1 Id.xtrllN .t ~1' -t71 al.oohol.abeolta ... 
al ... l .... aapl0,e6 l"4thv tbM tM ,.111l1xtwn ,......1W by TokoJ'Ma. We 
~,. • tiM .f 10 ..... 1ft t.M tint tert1U'1' -Vl etb.J1 alGOhcl Mixture. 
f'lIo COIl,"l; ....u.a -.l0JWd OOftJU," of ... l".to vltl& n .. uol .... and tba 
.. lv.t &1_."'- of tao_batton vu '0 ldaltea at rooa .... r.tU'e. tM 
:9'eat MploIM (Ull18, 19S4) eoot.&1fted lod1u oblOl'lM, ~ diM41ua 
.pbat8 ad -.u.. acid pbo.,ut4t l'lOIlGb,..ate at pH 6.0. ftiboauol ...... 
.,,10" at •• ~ or 1.1000. 
a-rttl _tiled WI .,lopd to stain tor alkaU,Mpboapbatue and .oe ... 
the tbaUvu. A aMt_ ~apbate eubstrate WI ..,loJ"lld a' pH 9.tJ... 
U. 
!be incubat.1on period ,.. .. boun at, ,.,0 C. Boein I ..,.. .,lapel _ a eGUll 
el"8ta1D. 0aa0r1'. Mtd phoapbaW. .. ~ VIUI un4- The tnoubat1oa period 
.. ,. lao... Acetone ttDt10ft ... ..,lopcI and 8Od1_ l17eeJ'Ophoaphat.e aad 
lead nit.N"'" 1MN .1Dd in the et .... tnte. Tle ... bo1na t.na.4 tor bo'tb _1d 
_d alkaline pboeph&tue _" t1Dd in cold Matone tor • hOUft, lnt11tnted 
ill yacuo a .. St-sL° O. tor 2O-2S MS.ml., "'dded, at.ored 1a a rreeaer, ..... 
tloned and ata1Md. MAId_ U. PtoN eta1Dint; ... 1.8-72 bfNftl. 
Cell oOUllt.e WN ... with the a14 of a oal1bnW a1c ... ter d1M 1:D. 
order to include a 0_*\..... T_ are ... ...,. OOUD_" tor each tIVaua. 
Fi" ......... eelected a' ~ In t.be oorlG, and tift 1n the Medulla. 
10..,. ~, P7OftOUe l.JtIIphoq ..... 1I1t.otlo t1gurU, and re\1ou1ar celli 
... obo ....... and t.abulate4. 
ProoeduNe ..,1.,.4 1n tbe val'1oua apel1MJnta are luted 1n Table I. 
The .,.. ot • 8eriee of adul't. adreMleotolid.8d rate ... Ill_ .....uable ,.. 
~_ ",_Dr. I.. '. Done. ... exp..s..nta bad bMn ~4 "' ....... 
VUU. Wel.DMmd and John p. Houud in oo11a'horat.l_ w:l \II n.. no.. 
!be ~ta1 8Idaala ... ,. IdJltooMNloal etu ... OIl tM __ 
..... 4 in ace ,... hO-h7 Clap. In ~r1.n" vhRe b1a'lolGg' 0A11 ".. .on .... 
eldeNcl ~ rate _ .. U • a6a1. we,. 'IoJoiMd. 1M problal .. din" 1. 
tuo ,.... In one obaervat1ona .... made an t.he b1llwl0110 .Iteo.... of eOl'U-
eo. tollOld.nc da11,y adId.DS.IIt.ratlon tar tl'OlII ..... nl "&)'IJ to 'tIrO we.. 18 .. a. 
ot .,...,.s.n, ace and pbploloclOal etaw. In tb8 0'" h1atoloclOal eJ1d h1II .. 
eMmS.o&1 •• di.ea ... made on the .tteot.e ot etncle lD.3eotlou o.f oorUeoll8 1a 
J'OUftI ra •• 
The t~ of the nc~al ,oUI'lI adult rat. eona1ats ot lo'tlal.ee 1n~ .... d 
vith OOImeCU .... t.!Mue _apta. SeoUoDl of the ..,.. .tal ... with h_~ 
aut .. 1ft r....:l • ba8opbU1c oorta oona1aUng alaoet. fmUrel,- of..u lIMPb-
....... , • tn Ntloular o.u..., _ppwt.d", a .et.ork of .-.ol.tIr ..... U .. 
t1&nnae. 1'he _dalla .au. :a.u ~ and NWale ... reUOtllar cella, 
~_, Huaall'. ~el .. and ..... u..,. U.... ".&11' • ..." ... l.ee 
.. ta1 .. ~ ~. ftOftaenW1ea11F .traUt1ed or ,...11&_4, ~, 
_1dopb1l.io \30 ... ~ a eetftl bpl.1Id.Md ~ ... and • perl-
pheNl ... OODta1ld..nc ft\t.eal.ar eeu.. 
Par Wekla 
.. te to .. 4 laO cUp old ..... YiDc 0.5 ... of o~_ <Ia11¥ tor 1$ clip, 
• 1o~. a and 3, ('11- 1 and t) ahowed len lain SJ\ -1Ib' tbcl d14 
.~tftl atI'1alll. &x.d,nailoa of tba data .b.oIII _at \bU .... N~ velgh' 
,IWI 10 botIa .. 1IOup8, but. ... bit lION pl'OftCNfJHd 1ft the 7O'1111V ans..le. 
!Ue WeIMS 
lata he .,. of ... ".''riaI o.7S ... ot aortiaoM tMloe da1lJ tor 1$ 
Up .....,.. •• deoJtreue III tile wight 01 ~ ~ .... ecapared 1I1\b VIa' 
of .mal _ ..... 1 a1tlala. Sueb. vetp' lee. wee alae 0 ........ tn the ~ 
of .... a1a1ic»d.Md rata of the ... and olclDr &II. Nceinng eort1tlOM (Tabl. 
VI). Ita genen1, nol!'M1 .. ta ret'l4tl'11.ftc dat~ in3eeUorae of 00Ptle0ne ad 
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adrettalHtom1." rate beial ~ta1aed on COl'tUoM, u 1D .~t 9, (Table 
VI) reYMltMl t.1'Ipu weipts Oft poet lllOl1Iem approsimafAly 1/10 that of ftOl'Ml 
anblall or of adl'e-nalMtoa1aed animal • .unta!" on vate.!" with or withOut 
Co:rtu and *_ulla , 
At the time of' autopaT it .. observed that tM tb;,y1IwJ ... proportloaate1 
larger In ",uDg aaSAals age zo.uo dar-, than in adult 8AiNJ.e. ar~. 200 ct.,.. OJ" 
older. In tbe .1O\1AI .... t the cortex and 11118du.11a or tM t.h,pwI an _11y du-
t1n~ 1n hl.tol.l'i~al preparaU.oNl .ta1Md with hematoxy11ll and eosin 
(Plate 1). 
On h1atolo~leal uatdnatlon or tho tal,.. ot t»J'l'!!i8l, adult, Pl"Of~rt.n' :rata 
the aorta and NduU.a oould .. dlat.1ngu1llhed but the dlat1rtcUon ba .... n tM 
., as not .. abarp .. that neD 18 ~ MiMl. (Plate II). SimUw fib-
.... t100 Oft the tbpu of ,...,..t _nlaoM troat.t raw ahoINcl a "IIW1' dU-
teNGt pictun (Plate IU). 1ft aU CUM a reduotlon 1ft the MOWlt of ~ 
t~ vu to\md and 1t .. obaa .... to 'be beavtl.r intUteNd v1t.h oonaeoU,. 
t.1e... 1Mn .. rutuall.1 110 diat.1no\1ec lMItwHft con. an4 meduJ 1&. 
At the conclusioft or ~t 1 ('table l) two ,oUAI adult pntgfl&Ilt l'8'-
treated tdth 6.5 MI. o.t OortUoM 4aU,. tor 16 day8 reYe&led no tt1pUa uane. 
Stnada ot ...... .,1 .. ti ... 1I8I'e all that. eould \18 found (table 2). NeI'M1 , 
,.ung adult ,...te J."89'M1Ad __ .. ~ ....... in the ~ tollowt..Al oorlt-
... admied.atratJoa (nate 1). 
Rate __ 40 ~ trated daU:r 111 tb o.s .,. of col't1eone tor 14 ..,. 
111 
prestmted an ••• enttally ....... pt.tve ot co~:x &ad Mdalla. ~_, the 
medulla .. lad to __ aft tncrHn in the maabtr' .f l,...ytu. 'lb. th,ylIU ill 
20 dq 014 rats wh1. bad recetYlid daU,.. !ftjeotioU or 0.$ al:? .or ooriieoae tor 
1S da,I vu lIOn edYel'Ml¥ affected. 'Ib ... ~ed a loa8 of' the tJOl"Ml .... • 
d1attMttoft bet.'lfHn cortex and tIl.8dulla. 'Jh1aindieatM tbat the" 1e I .. .... 
phtlto .1" nuclear _terlal !a tbe oorta. 
In ........ Idvlt (age 120-240 d4ya) acSnMlect.ord.Md rata ... ce1Yl .. 
cortilOM wre oble",_ to haft a 1 ... bUo}i1Uic oo%'tu. thU adrenaleotold.se4 
rate not roc.tYing _I"\leone. 1ft tn.. CUM the cortex and t>-edtall& did not 
oontnet v1th one anotbw .. the;, ordlnar11,r do. Adrenalectom1Md l"&te Min-
ta1Aed on 1% rut,.. (laCl) 112 the dr1l'ddA~ _te .. ~llT demoutrated a pod 
41.8 t1.llOtlon _tween tlle carta and Mdulla. 
Rata .... e1:n_ einr.1e 1nject10 .. of 1 ... of oortleotltIJ 1-12 houn ber.N 
eaerU10e u 1ft ~t 6 .....u1' J"efta1ect no chaAIg .. ill the "1at108 of 
.orta and M4u11.a. In aoet of tbMa ou" the noJ"ll&l dlat1Mtion ... ~ tal... However vbeft rata bad nteelvea a .s.:le lnjeettcm of 6 mg. ot cortl-
80... aad _Fe $&CJ'1.t1oe4 81 ther , or 6 boU'$ l.&ter a noticeable ctlAnP had 
ocourred. In thue cu .. a reduction 1n cortical bUophUla va ebe.rnct UOItfj 
with bMorrba.ge In.to t.bo .1nureellular .pao .. (Plate llII). 
Co~t~.... ;rt .... 
'Wf.th iMnM1ft8t .. _" OOftIWCt1" t:t.a .. appeared to be pNMlrt. 18 the 
tb7Me. Daily adlIl'1At..atrattcn of S.O Ie- of cortllone tor 16 da18 1ft ,.uag 
~t ~t rate .. in apuiae.at 1 {Ta'bl.a II} .. &leo .~ to Wl"M8t 
lS~ 
t.he _unt o,t 8OM'Ott",. tloaue preeent 1n the ~u. {'able 11). In ~t 
noa-treated rata the th1filUl reYMl.ad lIII01'8 OOl'm«Itl .... '1 ...... thara 1ft rlOn-pI'Ol! 
rate. fretlttJd pNgft8nt rata ahoVed & Ml"kedly dittennt > piotuN. Here tba 
~ IIbowd a PTUt 4-.l ot cormeotl •• t18aue (nate 111). Doth adnnal._ 
totdMd ud non-l,dreaalectom1led rata 4asaonstrated variAble GmOWlts of co.rmect-
lyo tllne. Tbe ahar'p diatinotion betVMn corta and medulla oooel"nld 1ft U. 
gouager nal"Ml aniMla could not be made he,.._ 'lb. bOWlt of ~tlv. t"iauN. 
in the ~ vu not .~abl,y altered in rate "".1Yin,; a 81n~1. injection 
of oortt_. (Table In). 
~.au 'I 9!£e!!el .. 
hH&U t. ooJI'PUH1 ...... ,.. ... oro_ 1ft tba ~ of the rat w1t.b 
~iq..... 'PN£Dllftt _treated nta ."... to ba ..... ~t ... mamber of 
HuM11'. 00",..1 .. thea ,.... rata of IO-bO .....,. .f age. nau,. 6dm1nlatrat 
of S.O ••• of ."1 .... tor 16 _"'t .. 1ft ~t 1. ('rab1.e I) 1ft the ,,"I-
_t Nt 1ncreued the ...... ot It&Hall t. OOl1JUC1 .. and t2ua1' .. nt larpr 
than u... obi""*' 111 COIItIOl aniMll. 1ft ... !to daye ot .. treated ct..Ur 
tor 1S tta,. til. O.S m«. of 00J>t.18ono u 1ft ~t I. (Table 1) HasMll'. 
ool"PUOl- ."....... .. " fo.raln« in U. ....tun.., ..... ot the th,.. ot _, 
treated &I'l:lMl •• 
Rata a~6,.,., daya treated nth e1ft~l. 1tIject:t.ou of 1 Mg. or cort1.Hce 
and ncnrto.1-12 houri lAw .. 1n apel't.tMtnt 6 (t4Ible 1) ,.....Mled ceftteft 
of ,,.ftOtle 11l1Pho."'" ...... Ru&allt. coJl'Ptl801... In Reb wtanMe ~ 
cyt.lc debris VU Oba61'9'C 111 Irllt&11 clwtwn &beNt the periphery ot a.All '. 
OOrpua01M. 
O'bsU'ftt1ons rtwealed HuGan's oorpuecla w1tbtft thtl MCIull. 01 the 
~ of rate age 220-2},4 d..,. with about the .... frequency. Thie wu t.I'U 
18 adzwaalectotd.aed .. ~"naleet.omihd rate u in exper1Mnt 1£ am S 
(fable I). 
Ll!pbotz~ atMt mac!'!P!!ul 
A reduct.ion in cort1cal basophilia was obHl"f'ed in the rat tll,J'mU follow-
t..ng dally adm1n1.trat,lon of 00"1aone. Th18 appean to be due to a reductloa 
in the Il\IIIl:Ier ot lJ'llPboo3W8. 
la p~t ocmtrol ,..tI • ~ noJ"Ml histological ptoture vu ell-
.... e4 in the ~ (Plate II). In the th)'fllU of pre~Mllt tn.ted rata we 
oba ......... lAonue In ~t.iy. and a41poae t:taaU:8 (Plate Ill). The ~ 
of ~,.... 111 tM ~ or aucb rata ... Iharply ~ vilen oompurect 
v1tb ,~t oon-trMted "Il~. Youn,. or adult rate ordinarii,. rcmJ&l • 
taulT wll ort*'llMd MatologUal. plcWre of the th,pIu (Pl.atee II and xl. 
l:nYelutlon eoaooa1tut with age u dieoeftlabl.. but ~uaJ., and While tb4J 
proportion of th,JJIU tis .. 1s ncSuoecI the ~an 11 ~te and at leut "" __ _ 
l.y appMN talrl;r wl1 .u.ta1Aed. In general 1rIbetMr rate wre 10_ (ao-J"o 
.,..) or acW.t (200 data) daUr adIri:1ft1.airatloa of cort1eone vas oO&4U"Yed to 
rault in uperUteI1t.:1. 1.nYolutio.l'l with a Ml"ked reduction in bUophUla 1Iar!1Mt 
lAg ..... <*1 IlWIben of l,YllPbOcytu 1ft the ool'ta. 11118 reduct-10ft 1ft buephUll 
raul ted in .. chan,ge in the 1'lQJ'Ir&1 eharp tU •• tiMt,lon betwen cortex and med\UU 
AdJIin.Utratlon or 1I1n1tle injections of oort,isoDe rlWealed lymphoeytft 
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dUt.ruot:tOA wttbln a r_ haun aft •• inject.ion (table Ill). L~ytea beg_ 
to show ~t bttar'N .t~ wit-hill two tioun (1)t .. li~. injeCtion ot 1 mlZ_ 
of cort1Aone in rata 63-97 a..ra of ... ~ &III in apeT1.ment 6 (. Table 111). 'lb.e 
moat pl"OlKlun~ .dltic:atio. V01"$ I.A 1n tho h-' llOUr petriod af't41" injoct,1oG 
in th1a ~ rrovp. Be,. W o_owed 80m. ,sonaia 1D tM ~\Jl* of tile 
.rtAx or treate4 ard-.l.8 ¥hUe ill the, M hour ~I'OVP ..,. l~ wen 
SMt1 to _\1M ~ and t..n.€\llw £Ol'll8. ~1totlc t1&11l'1fN are rare but 
oou14 bit f'ollGd 1a tu tbpq of bttb tr'eat.ed and GOD,,"l rau. 
Follow1.A« t1t.e ~ or "...1. ~c,tM " .... obHrnd to d1811l-
t.e,~t.e Ube",'lni deMe, bUopbUle, ,tml~ positl ... _, cluatera otmlcle1o 
debri.. (Platu 11. In, IIV).. Such obael'f"&tio_ "re made ....... 1,. .. 1 and 2 
hotlft toll~ tne tdmtmevatlon of' 1 .,.. of oorM .... u in ~t 6 
(Tabl. Ill). ~c _tor1&1. liberated in th:la f'Ub10ll .. ing •• ted by' _01"0-
phqu. 
t~OI'"'. appea.r todll1"Ata i.at.o tbG Md?Jlla tOUov1A$!; cort1&OM adaW-
etrat.ton or tMJ' .,. ~ PJOllOt10 M6 dU1ntftgrate wtd.let in the aorta 
(table V). III either ea. cortical plttlni .... ulta 'Wh1ch 1. the coMeque .. of 
area being .ldt«t by 11fDPhoc;rtea (Plat .. Xl and Ill). 
'!he chAn(a ob.~ 'beoome _;re pro~ with the lapee ot tiM toll ... 
tag adlld.ftiltrattoa 01 oorttaoDl lIP to 6 noun, and· With. the ad.uaistnltica of 
ine:reu1Rr: do8~ .. of cort! ... 'lb. ~ do .... 101M .u 6.0 mg. u tA 
~t ? aM e (Table 1). 
Within , MUJ'S atter the Ujetioo of 1 ~. of corthoM .. ,yonoBta 1n 
conical l~"'" .... not1Hcl whil. ·wt thin thl"ft noun following the lnjM-
t,i,on or ,.s ,.. the oorta shoVed pit\1.at (!'able 111). n. oort1uJ.. p1ttin;. 
u~u.17 Mnt.toMd, appMHd to be the .... ul1i ot ~~ ~t1Oft .h'oa 
coria into the lIIdul.l., )lJWlOt18 deeW1itot:1Oa o.f ~ytu, .r 10M ot l~pI. 
aytM tbna_ ptuag • .,...1a. Macro~ ... o.el'ftd iA iflCl'M8irlp. m.tIIbeN 1ft 
the CIOria and ~,w.t • • t l~,.U .• debIrU .. geaer.all..1 o_el"l'ed.. 
Six hounr toUaws.ftf .. stAde ln3.ctloa ot ).$ ,.. of corti_ .. 1ft rata 
aged ~7 .,. .. ia.~ 1, (11lbl._ 111) p,...U wu obeeJ:ftd 1ft tM 
..tuna .. ..u .. SA tale cortex ,of the tb,rmua. ObMl'ft.tlona 1nd1oatecl poellblfJ 
l~.te Id\~,..tt.oo 1nw .. JIIIfIIIlla. 
'!ti. blood .,-..18 or the thymus revul_ a vUiabl. plctUft. '.the tene1"&1 
appe«rGnH WU OM or cott~eat1on!'oll~ single inJeU,oM or cortisone part!-
culvl:r tOllowtnti adrdnist.11lUon of ,.s w.j~. _ 6.0 1\'4\,. ~'hUe VYM1, did 
reveal .. variable pic tUN, dtlpfm41.ng upon do",~. their ~neNl ~ara.noe was 
one 01 congut1.a ad vuoduaUoa toll"Jll~ coJ't1IOne adaalau,","cm. '%bat. 
• 
this IIfAT be OM of' tb8 ~e1M wuld ."..- to be ._tant.1ated bI' the ebMr-
vat-iOn •• t. 6 ...... tol1ow.1.a.f ~tr.t..1q of 6 ~. of eorU ... hemoJTb.lee 
.. obe ...... 1n tbtt ~ ., tM M .• ot poet ."ta. K1croscop1o __ i_tUm 
of the tb,.. or ... _lM10 ....-eal .. h .. ~ tau. tbfa st.rua ... 1at .... 
oellular 8J*cee. and a 1 ... ot \he ftOJ'IIIol 41et4.now. •• __ .... AId 
macIulla (Pl .. t.. lUI). 
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The ~ 1. tdde up of tour major oel1 typd. 1'hfJse are tbe rot,loular 
cell, tile large lympb0C7U, the ,.Uua lymphocyte and the smalll,1l'tlPhoo7te. A 
tabulatloa of the ineitl ... of' oell tJPN ta the oortex and medulla of the 
th,..U8 wu u.de 1n axperiMnt 8. Tbe ......... att .. WN mlde on rata age S2 
cia,., wh 1* had been nedri'*' I) houn attel' recel'f1M •• i~l. injeolton of 
6 ~. of' oo1'tl... (Table V). SUll 11"JPhooyt.ea .mpl'1aed v1.I'tal.l.T th8 total 
cell populat'1oa .t t.hft aortas t.heulrh 10M ret10\1l.&I' 0.11a veN also obs8"". 
The ~la .. taw of' liltldi.WI Md lar. l~'tu wi t.h a ~$ater mIII_ of 
reU.011lar nl1a th&ft "... oblerntt in the aorta. 'h'eaWd aniMl.. ahowed a 
.-11.. ftUIIl.".ter or cort.1cal. l1f1J1boOytet t.bU did CORtrol. and the cos-to of 
the •• aleo reYHl«td J)1OAOtt. l~. not toUlld 1n oontrola. Of' .. tot&l ot 
80 .10!'Ottcopic neld. _"''''- 1ft 8 rat.. only t mltotio tl~ trON not.!. 
Furthe .. obe .... t!o. are -tnt .... wf. til the hope of olanr~ this Plot ..... 
Jllat,oct1t.ud.8!£t 
1. Ukal1;n!t e.l!!~~.. The til,.. of contl'Ol rata incubated in the }zlrCero 
, phosphate Mdta revealed 8W].e oel1. acatt..red throl1g;hout the corta which 
were postttve lito tor alkaline phottpbatast.. 1he Itt •• "acting politi.,.l,. 
tor alkaline phosphatase wen vell &trued. 'lbe individual cells appu.nd to 
be "actiTe and theft .... no indication of a <tUtue r&actton t,b1'O~hout the 
ItroJ'Ja of the tis.'Il.. The 11t. •• of Actl'f1ty w,.. .catte.red lpeoU'lc celle and 
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In ~al an 1fto ...... 1n: the al .. and ~ ot "Uul ... altee demoUva 
in« alkaline phosphatase activity". ob •• "M !a MlMla treated wlth corti-
10" (table IV). 'ibo .react1ve .. 118 waded to appev 1D cluten in the cortex 
or the~. A aWl. Weot1on ot ~hS atr:. of cort1aone ) boun be;toJ'Ct the 
Merittoe ot .. uiM]. ..... tftt«t a .tJ-Ud.ng ~. in the mutber of n-
aetl" .i tee obse1ft4 1ft tIM aorta. A e1ftrle lftj .. UOIl of 6 •• .f ."t18o ... 
, houn beto ... _.ritt01ttg the ansal rwaaJ. .. __ gre.tv 1.oaI' ..... in tbe 
.. ber or l"MCtt .... _ltA1 •• e"_ (Platee IV, V, VI). 
AI iadS-tad above the NUtl .. oeu.. tencted to appear in clu.ten v1tb1a 
the 00"-. __ ot tbNe· nuU ..... t ..... or elute .... , WI'8 located 1n 010 •• 
aao.lat1.a with blood .... al •• 1' ... 1 valla t.h.eN.l .... bo....,.., gaTe .. ln-
dloattoD .t.y _t1ft 81_. Oar .W, W10ated that the pcoipbel'y ot the 
"11 uuall.1atat..aed.a' inteftHlT. 
I •• old E!!!!'!!tUth Itaild.At\t "_'-t.oa 0 ....... 1D our 8tuq Oft acid ,. .... 
phaw. .. eft .f a dUtCll'l'IHI' eharaew tb.aIl tt. •••• wed when tAl alJcalw 
pboaphatue ~ .. eIIIlPlo,..t ..... elt,lft nape._ tor the pre ..... of 
utI! pbospbataH • ....,... to -. ctUtua 1ft ob&raeter ..... i.a the .... of 
alkaline ,... .... 1\ .. ttpeOttic t • ... ttf1N4 Wl,,14dl or ~gnptloM 
0' .. lle. ~U.r the 100&\1.0" ot the .. ,..tollowt.ftl ttDtlon ... dUto. 
__ tbtt enUre tlana. Poettt .. ,....tlou ~ ..... to be taDU.rm 18 both cor-
tex &:nd medulla wi'tb .. CIOI"ttoal ~ eppwent .... the .... 1ft our 
.tudl .. Oft a1.kallne pbHpbatue. 
Then .... lnor .... 1n tbe __ .t of ao!d pboaphataM tou~ the ad-
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S. 2lD!aR. Tbt Peri .. 1. Aoid-Soh1tt 'feohaltaue tor a~ eblnRld onl,r 
that gl,ycogM __ prwn't appear. to be at • "WT low lArhl 1ft the Nt, ~ 
at. bO 4a.ra of ••• 50 ..... WN obaerred toU4lJltl1.ntr eortillOM .drdnletraUoa 
at the .,_ and ~_ 1Jweetlgate4. 
DlICtUIOI 
1M: 1IIOI'k repor'" 1ft tile ton,.lag ~te oonts:r- the t1ad1aga 01 
~ (19)6), HMa (1931), lAgle (1"S-19~). Welle .. l..sall (19110), 
~ and Whlte (1'L,S), Udall (19SS). liMY ... 0.95$) Ud rteld (19$6). Our 
....... t1_ aN 1a ...-at .atl. to tho ••• r DcNIh ... · ... Wbtta (19LS), 
a1~ t:hetJ'tlIIIdlap 1 .. tMa to ,1_ ....wt.l"&~ ..... 1. Oil ...... ~ 
Sma 1fbUh ·ov o .... t,SoM W01Ild _, war"" Oar natlap vi tal HlUtI to ._ .. JlL .. 
eN 1ft _r.I-.t.1f1t1l thHo of field (19$6) ..... d1ed tbeettec\ ot 00"'180_ 
Sa .. 1'Itob'blt. ~,and observed no edema. 
W ... (19$5), -ft1IaIwltb _rU ... , .,..W atftctl8, .. _ be ..... 
1ft the ... t ..... J'W \bat GDl7 NJDI .... GO.u.oae adldD1e .. tloa nnltlld 1ft 
.,.cu ....... tift ....... of tile ~ 1IM1. the ot.ber UI"JIJIIIU'IiN tIIIPlO1*t 
:NIUlW 10 t.bp1O wltf,ht 10M and .. DOftt4P801tlo PI.'-- of ohaDg_ Oft au 
d._. of tM ~ e1ld.lw to tbat .t II. 1m'01ut1oo. 
Cou1deraUOft ., all. of our ~tal ..... tloM .s.. ... tra .. a 
1...-.1. patoWn of ld.atoloc:loal and oytologtcal ohUc- toll.otrf.nr the 1ICkdJd. .... 
vat10a of corti __ • n...,...f nta -..ltl" v1t.btA a t. bonn attal' 
the 8dJda1.tratSoa of a 81q1e do .. or ertJ.aoae eb.Ow .. 1enenJ. trend of b1ato-. 
2) 
10«10&1 and o)"t;olOI'P-e&1 e¥'tultJh. The occurrence of ~18 U pnooded ., the 
".'*Pt1on of not1.oably blurro 8hapH ot ~yte •• Oortical p1ttinr aDd 
P)'Cnoa1a .... o1 ... l.1 "iated tn ti,,.. Pbagooyt:Ataia was obSOl"'Md attGr P1OftOall 
had ~ at tiM.on tiM m.cn~lu, va part1cularl,. Widtmt in the m«tuUa 
and to a 1 .... ' ateftt ill the ~. 
The til,... of tiM rat baa bMft abo_ .. be ~1' II_ttl,.. to .. 1d.de 
.arioty or ataro14 •• b8taaoee .. the won ., IUnll (19$7). Our ~nt.e 
MY. atlO1m that the Nt t.bJ'IIU 18 •• ry a •• itt.. to co1'tleoMand that tM8 
HJW1tt1'1.t.y te ... p~ 1ft ,.....r than older acdmal.s, and .ta _" 
aV!.ldnr 1ft the DOI'Ml ..... W tbM SA tM Pft~_t cr ~eo~ treated 
IIda'l t .. t. Cbangea in tba ~ are &1. .. .,.., pro~ in &c1MlJJ hO-6O 
.,. .t ___ 1Ob .... __ ~teIr.lMd Md tNat.ed with oort18ODe. 
'1'tM .,,",..'lieft8 .f ~t (191&6) 1ft *1ob 1,. ~, ~, ... 
tIfl- ... at.ail1«1 ta LoDt--- ft.tII .... t.bI _:SAl to .. ae1eot1.lc lildMla ... 
~t.elJ' he .,. of .,. tv WI' h1a~oal .twl1 ...... the ~. 
Re:1nbardt (19116) nported the r.roatMt th1I4c wU'ht ...... laO aad 60 ..,. ot 
ap. At thU t1M it. .. tr~t that tbe no.-J. ~ would aUll be tatrl,y 
.. ,lYe .. taboltOlllr and ttm. ~ .. IOU.tld _ft~ bue t .. OOMl"Qt1o:l\ of 
PNetbl. ett ... to~ .. tteo_ ~tn.tWn. 
n. ~ ftf.mUlly ~ 1m'o1tttton w1 ... ~ ap. !be." of 
pu\tctft7 .... to bMteD tbe la't'olQtloa or the~. !ba admf.A1atn.t1Oft .f 
oortt.aM o.auue eped.tl0 obaaI- trbtcb rault 1ft • P1ctun a1c1lar tlo tbat of 
1atte1utt.on. The appareftt Nault-or daUt admla18tr.tiOD or coni • ..". 1. that 
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gi'f'Sna the ~ of .. 1ItonIM 10 ooaaeotS: ... ttHtII" Dd .• ie .. laten, 
vi til the l\1MI"al ob8erratloA that OOJ"t1eoM 1.nbiblt.e tho .... eloPl*lt of oeM'" 
nectl .. U ..... 
-
_all 'e co.rpwMl .. aN aot a~t 1ft the t~ of ,1OU.ItI rata. 1beJ' 
'If\\lN obsef'f'ttd to !ncr .. _ 10 nWll:eN With age and alIo toll.ev1n; the adIdJd..e .. 
t.toa or oortao.e 0ftI' • peW of d.,.. Our ob8elfttioM 1Jld1oaW*, <t--",-= 
1ft ep1t.be11a1 aot!:t1.ty toll.ev1n; dege.Nt,1oft ot ~ oella. ~rty ud. 
Wbt.'- (1916) aad lUld (19)6) o~ b,rpertftJ:IbT of HuMU'. ~lM tot-
l.evS.aI lllJidatatratloa of Mn1lofJJ8, adJtenal. -terolcl ~t ..... adftfteU'ophio 
a...--... 
8taoe BaNall. '. ~ .. AN not ~ ... l,.. a1.1undant. 1ft tM ~ of 
raw ... l.o to 60 daI'a, Md .1nte tMy ....... abuftdaat 111 olUr 1Ai.M1a .. SA 
Mime ~1I'1Ic OU't1.IeDe the,. ~ to 1Im ... e 1ft .s.. aa4 muiber in 
41Not nlatioMbtp •• ~ J.ImJlat.1oa. lattb .. Pa.:dchvat (1918) have 
... tile .... 811dlwtt,. la tM atatrd.ag propert .... of IuMll' • .,.,.01.-
til the .,.. of .. gdaea pte ad tUoIc *sa of tM ... _:I.Ral. The b,Ja11n-
tIM __ ot tba Banall" OOI'PUCle e.s. 4f1I41ar1T to tM .tnt. oomeua 
of the t.bUk 81da. 
"...1e tad l~o ......... tton of ... \1f88 vaH obaeJ."'l8d 1ft tbe 
~ or au tel.low:t.al oon1aoGe adIWlS.tn.tloa. !be ~ of rate NOel .... 
1rc low ... ., _ns.. (1 •• ) tor. parted of • f. hour. teacled to revtM1 
• ptown of M1.l.al.ar .... ntJ.oa 1n tfhiob. oluten OJ' etreak. ot oe11t ... 
~'. ie, \be eeats.c-atlcm .t W1v1dual oeu. .. aot ftll ~ 
26 
LAI'p:r do ... of conia .. ....w.W 1a d1e .... , t,rpleal, .,..tlo ~J1U 
uh10h d14 ."... in gluten btl, .... tOI" the _t pan 1ftd1y1dUll1' dill"-'. 
Tho bf..tua.rre ~ ..... by __ ll'l'JPhOO.rtM tollwinC oort1aoale ecJa'd.aS· 
.tnt-ion could be la~ .... modU1o&t:1oa 10 ,....,....Uoa tor Jd.paUon of 
then HU. into the.-.tuU.a. ....... •• OA the .. is of our obaewat1oU it ap. 
PMn more likely that th_ ..... an the ...-17 atatr- of ..... t4.en, MIl 
Usat 1f ad.p&tlol1 ... ooour 1t ia .nt1lW4 to tM corta, i_tar to tbe 
....... t.taw 01 ........ ot oeJJ.t tou.tJd t.b4Ire, ratiber tbaa fato the ..... n.. Our 
ceU .ute ......al. that ~ Ute •• tbIJr .f lJr...," 1ft tM lIMM'hIUa .... 
Itllgbtlr Mpw la tao .... tMa fA cuwol .. 1_.. the oell. tnN d1ttwed. 
The .... _lau ~\ e'IOl-'''el7 of -.u l.rJtIbeo,.. ....... tbe .... 11. 
00Mlt" .r ... ud 1&rp~. ,indlnp ..... t\bU .beWlt1ate 
, 
tM -Ita oeU .......,. ~ ........ by Wta~ and Lftlo. (19$8). 
u.. • ___ poatu1&t.e t.U.t tII4t CII"f.da of tal l.Up 11 ..... ,. ..... sa fJIcJa t.be 
NUoul.w oel1a, tbe ~ ., the ..u. 1, .. 1tM trom the J.arrg., and the 
..u. trcMu .,. "'1_~. ,.... ~ 1ft the ......,. .1 11 .... ,.-
0 ....... Sa the ...tw.la t.UowJ.IrI oon:SJloM ..a.tn1etnU .. eou1d be ....s ., 
or be tbe ftftlt -'f ....... in _tabollo _ttv1. 81nce .. have obtaiDld 
.. w.ao. tor the latter in our hUtoobMioal .tadS •• 
our ....... t1ou 1 .. WI to ~ that lIf"pat.1.oa late the MCblUa ... 
.. t .. __ • 1'!lU 11 .. _ Sa 1n ... .ret w1\h the obee.r'ratleM of F!.el1S (1956) but 
dltl .. fJ'Oa the ...... tio. or ~1' and lrIdte (191tS) who ftporW ...... 
tloa or eortloal 1,fllfboe1"tU lDto the 1MId\lll& ot the thpwJ 01 oortJ.aoiw trea 
27 
rd,._ !he 10 .. of tbe 01...,. de.!flU'l<at!.oft bet.weea ~ oort. &.ad Mdulla ob-
eeJlftd in ... of our ~ .. 1. not MN17 .. to an taoreaa. 1h ~ 
of Nt:1eu1ar cell. or ~ .. 1M' 18 due &l.ItO to a 4eGr$Uo to the 1n'UIiber 
of contea1 ~ with. eot1OOIIltant HduO\1oa SA conioal. basopbll1a. 
Conrest1e.a or bl_ ..... 1 ..... _Mi\ieA whletl we o~ 1ft ... "' 
IlOt all __ '" .rdMla. Sllch _ ••• ttOll or ctUatlOA appeand to 1ncreIH with 
the .. _ of oo:rtSMM ~.tMed. TM baIIO.rl'bage oblvftd at 6 lwun tol-
l.tlwtAr a61laUtratloa of 6 ,.. of GOrt18DDO 1ft .u1IIals bO-SI cta,. of ap 1ft of 
eeut4wabl. tat.eHn. a ............... of ..... 1 •• 0bIaP wltbJ.D tM thJ'IIII 
Ift4 prftabll' a1ao fttlWl thtt ..... 18 .t tbbl _.-. She latethJ'ld.O ... 1'1' .... 
........ would ...... 8M ooott.-t1n to the.....,.tlon that _~ 01 
blood .... 11 41d .... 111 the uv-a .r ... oort.i.eO ..... ted rata. Wb.Ue 6 
'II. wu1d ...... tit ... 1..". ... re,. .!.Mla 1&0 te SO ... • t tIP tb1e ... 
.... ,t .. .,.rtMl .............. the PM' MIIS1t1 ... t. of tho __ to 
eonu-. 
Cur M11 ooua ................. 18 tbt ...... " of ~ 1ft t.he 
..... or the ~ et ...... "tit. ~ the 00 ..... f tUM talMlatloM 
Oftl.y t .tatto t!plru ... ,1lOted. la t.M .... "t our paaftl b.1D\olog1c~ 
0 • ..,.\1_. trbeftl_~ __ ._ ot tune WfI'N .~ ._u. t~ weN 
not ~tl, .b8~ :11\ botill .... W and .. tnl ~ tla_. ........, 
the teet that only I IIdtolie tqwna .... found .,tfttJ the tUulatl. fir 80 
ld.orMeopto nelde tNIl the glebtla ot 8 veaW .... doN 1ndSAaate aot Gal)" 
that ftit.o.s.. 1e raN .,. fIJI&1' haft been 1nh1blted 1Mt. ..,. that l.aIp ..... of 
28 
t1.a .... , be fRl.'t'f'o,. 1ft OI'der to 0bU1n .. Nltabl..4' 1.t\4a ot tho 1ne1denOe of 
1dto.1a. Dour,h......, ad White (19J6) M1Ilta1a that .toes.. _tid tor • u. 
dQr1n« the t>Irl.od __ ~u wu .. t.~. ltownr. Udall (19'sS) 
to* ,. cilMP 1ft M1tot.l0 _"\1v1\7 __ auokling rata (8 __ old) "" t:reat.-
.. Vi. , cIIdl.T ..... of 0.1 .,. ot coni8one &1tboush thplc atrophy did _ 
1M ~_1oal ...... ooou.rZ"1ng 1.n the uv-a ~ 01')1"'" ... 
l!ldAi.va\18n l\Ilft __ ~ed "Dr ol"dinery hUtolor1cal technique.. By ~ 
appl1caU.OIl of hl'~ tNhrd . - ..... t~ to obtaSD Wid.,. tw 
.. _110 ..... til .. __ toUGII'1aI 00"180_ acIJtUd..t.ntlo.ch It u 
---rtbT that a1r:ac1e ta3MUoM .t .~ biro", ~, M.~ ... 
ittoatloaa belt. __ to .. W1eatl"e.f .. _tPollc o..~ 1ft tb.1a erg •• 
0. ....... \1_ ............ taIftU. 111 tba ftWIIbIr lad .1M of poel-
tift .1tes 01 alkaltae ""pbatue actS: .. 1" tol.l.Mt1nl oort1aone adlUn1atntiGD. 
fI1eq ....... el_ 8ft locatod 111 V. oor_ or tu ~..,... Pbo .... t. S. 
~ __ Sa ... .nth hUh ...." ltn1e .. ~ ot MW1&l.8 .. 
.. • t.a1.lWlf(J"Mft1oM .,.. -. be .. 1-.t1 ... of lnenued _tabol:14 ratel 111 
8UOh ........ l_t u:l ftatIu (19J) nporMd: 1IU'kecl ..... as-UV to oun 
1ft V. a.l.Ja&lJ.fte ......... teat of the ~ la tbe .u ... treeHd rat. 
,..,.ta.H )qdnlpe .. ton .t .. ~ _14. An ~ 1Il taw 
.... t .t ae1<l a.ad &lJeellM pM ..... 1Mi.:_ :1Aer'Maed ._bol18tl'l .t .... 
~ OOAta.1A1nc ~ _14. n. pre ... ot .PhO .. taaea 1ft larg_ tMa 
no .... l .. ata, .. o-..Iftd tol.loWS.ll .-tUoiW aclrd.n1.tn.t4.M, 18 tM:NtOft of 
StltalWt a1DM it oW1oualy 1adi.-_ ,,4etWt.e·~ in _tools.. aeUv1., 
1rt the ~ ... ooueq, ___ of coni .. ~. 
Site. of' IlkalSM phopPhatuG actin", WH loceJ.:1Ied 8bI! w1l d.ttned 
vhU. thole of aold l*HpbatMe were ctUtuM oyvth. _tu. U.1Nh .4014 
pboa:pl.\Atan..,. NNtl & 4L~  8iMe 1\ 18 ch&r&oter18tica.ll,. ... 
•• 1atlld v1tb ~ •• tru.~ Reb u td.toobondri.&. ~ 1t vUl 
pua .,.. HdU7 :btto eoluUOft which cbIanot.r1etl0 would appear to t.Ult&w 
itt dUtua. ~ ...... 
!be ata1ftinl ot na .... the Fftlpa aeacttoA ha _ .. t.1allT nbstARt1Ated 
the ttmH. ... .... .....,. 8 __ ... .,1112 and i' .. 1ft bid 'Man Mpl~. naG p,J1lDOtfA 
1, ... , ... wll AI tbeeellalar delllrU lteirI« 1111"-' by pbagoI"'" ."... 
to '- DB ... ~ maWl'lal. 
~1y DRA ... to 'be ... statile QM RIll. .. labile natun of 
1M baa Hhltell ... "- .... 1". ~1a of th18 lNOlelo acid. IlIA 1e 
otten ot ..... ,......,. of tlKl (IIIruhet. 1m). Celllllar DIll ."... to .. 
1M' ~ .. s....ue 1a "....t. and oeUd ....... '"_. RIA..,. be 
Nla'" to tM loa8 ot mil sa .... of ... ".MiD .,.tbeIU. 
'.11-' alarl. W"U .. of cort1eoH 1ft ~ .t 1.0 \0 '.$ _. tJ:te 
ftbollMlelc aoW oonteft' ....... flO ..,. &ppIIWMt obaftge :rr. t.he mJI'Ml. ..... 
.... , • alrtl1. bj.c.toa of 6 III. ot .,..1IoM d1d ."... to 1Iaon8N the .. ad 
.r rtlloRol8:t. MW PM1t1ft Mtertal f.ft the qto,l_ or .... ~ and Nt-
lcul.ar telu. 1ft ...w1tl0. the WNftift y .. thyl gnea et.a1n al. gave ... ~ 
ally ~ hlltoled.Ml pl.tun. SWl.&rlT •• tatllUW 1' ... acid ~tu ...... 
... vaW ........ 41ft ...... ...,t. 1ft ............ Oft the order ot 
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6.,. of corti __ , bad bMrl ."lo,yed. 
1bo .~, ~_. 1ft W M7 be lnd1oat.lve of an 1ncnaM in pro .... 1ft 
l,yntb .. U. V18uall.1 tbe MOuat ot DIA .... to iarGa'Mae 81t.lce P)'OnQtic cellt 
.. OIllulv detrta ,v1elc! a POltt1 •• and 1nt.8AH Feulgen aeact,loA. 
Stain~ tor g~en in tn. ~ demcDltratod ftC .~&bl. dUte.NftOe 
between t.ruWcS or conWol tt.aaue. Ov "t.wIT ~ "."'7 s\\lall UIOunta or 
r~- 1n the GeU • • t the N.t th,... at. 4O-h1 dI.,y8 of age. 0i1l;r an OCCMiAo 
&1.eel1 1ft .. al0na00p1. t1el.d renal .. ~l,.ren. Wtb and 11wM1 (1950) re-
pWted that 11;. ..... ta tbe tbJIIIII of,.. Itloe Mtt leit-.- t. rapl4l1' _leW 
tollotd..ftg~. "... t.dne\lgaton ....... that. )t~ of the cort,loal cells 
ooat.ataed «1100«. SMed1&te11 at., b1rth tol101Md 1),1 1ft abrupt ., between 
1Ia M4 18 -,.. 'wIlT.' 19 .,. of _- only 1 or 'I cella 1ft an _tift n.eW 
.... toual .. ooat&1ft '1,..... 
o.r bw_t:tpt.iOU,,, .. hUt.ooI1elMl ott .... of corlbono Oft the t.b,pMt 
...... t.rtoW to ....... C\dTlttg vi_1ft aon ~ tol1owSr1g Itng18 ""-
'10M ot ooJ"tdMM. 1'1\1' u .tNaMI aiftN '.""17 IV:IJd..ftg autocbea1oal 
ettects aN ........ v1~ a _tter of hours tol~ single lc3eotl0 •• 
Celld.ar ___ .u. .. obMrr_ .. wll at aD 1DW .... 1a .. _taM... noh 
.. Wand _tA ... al_1:1_ phoapb&tan, *1ah ........ to .. U80CIlaW with 
tnoreue4 _1I&boU.a aof-tnt,luch as ~I 10 Pl'Ot.e1D *1Dthew1e. 
!be ld.etocbea1oal ....... tl.o_ ftIPCJI'W .... 1DtHoa ... t&lrl¥ rapid ..... 
poue Oft the oeUlIlav leftl 10 Ute IdIaSn1ev.,,,, of ... u.o •• 1'be .u ......... 
~ tor th!a I'M,... !a ~ tM _1eOlIlv lMN1 ... -JOlIl the ...,. of 
J1 
tb.18 .~.. There 18 ft'tdfmo. _at \be ~ .toNa, or f'fJIM antlheclr 
(~, 19h6 -1w1ab, 1,16). 1,\ i.It theretore eonoe1fthle tbat oortt ... , 
a4d.ld.awrad ex.pert.ntal1l'. or- 11.n1led dI1I1.ni .treq 81tu&t1_ .. providtt 
• ...s..1 with u. .......... or ..... ", .... o~  ... __ -
\10" 
1. Da.llI' adIIdIl1.etftU_ of ...u.cme 111 rmwl aDd ~ 
_ala nnl. •. iD .. l.owef' ~ DGIMl -1&1&" pS.a, _d ~11' 
iD ... Ist. 1_. 01 tile 1Udad. and the thymus. 
I. Allldn:t._\1.oD.f .............. to 1'8'" the ..... #II 
oontoal ~,. in ,.. ~ of * n\. ·The oortea 00IIda_ 
~ of -.11 lad the _CIDll.& of .... acl 1up .lae ~. 
,. • .... of --"" u ... Sa u. tbJaua ap.peat'ed to 1DINMe 
to1l.owf.Dc a4IIdrdMtrat.ua of oont.... TbIa..,. lie .. to V. rapid 
...... u._ of ... ~ .. e1eaeDta o~ t.he .,.".. loUOWSJc __ 
1Id.Jd.a\nt,1oa of ... u.. •• 
It. ,. acIIaSnUtNtl0. of oorU.aoDa ". ...... ., 1MI!a_ 1M ,..,.". 
of IaeHll'. 00I1NI0-. .... M.-l~ I.rJa.IteaH w1tdl ace in \be 
..... ttbe .... 
J. Allld.Jd.atftUoa of oor\t8One brwPt. abotat hPU obaftcea 1A .ol1loal 
~..... !be • ..."u. of blsIrrN lbapM " .. toU .. 4 b;r • 
trPe of dea_ntloa in wbleb 11...,. eluate eel laIe u.e. 
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Indly~cIua11., .. well .. a tne of ... 11 det1lwd Wonoa18 1n vhlob 
tM 08118 U'8 ftr'l dtat1nct;. l'Jarpr'" ot eortleoIW hUien the 
onee" of the PJOnot1e condl ti .. 
6. s.,. Yaoular eGIl£M\lon wu frf'1ckm." in t.he t~ tollow1na corti-
.one adId.n1IWa~ioA. . ~ ~ lftto tbl .... of tile 
~ .. cbBe"" In rate, .. Ito to S' .,.., v1thin 6 bouns 
toUowtna •• inll. 1n3ecUon of 6 aa. ot oort.18one. 
7. A ahaI'p iIIDIuH in ......... of a1.ka11M pboIrphat.Me .... obaerwe. 
Vl\hlra 6 holIN att.er adld.IWJtertn, a a1Jlcl. ~.et1on of 'me. of 
coJ'b1..... fJd.a we MOOIIPIIlSecl lv' • 1Ils.,h\ inc..... 1n tile _OUDt 
or acid phoaphatu •• 
8. n..~e1o Mid J)Olt1'lft Mter1a1 .~ that tbe ~ 
INa wonotle ~ .. nuel ... llI&ter1l&1. !be ril:Jomaolele 
aeld SA the __ VM .l~ 1DcN.-d Wi \blft 6 houa t0llmd.na 
• 81D1le 111$Mtl.on 01 6 fIIl8. of o~laone. 
,. Ttte I~ oontlvl\ of tbe uv- rr. ... L.o to b1 dip ot ... 
ahowd Utu. It., .... ta oorua .. ,"ated _tMll. 
" 
AddJ.eota, ~ 18" OQ tho donatltut1onal and loa&1. etteota ot 41 ...... ot 
the ~ capaul.. lor.50th 
Mtopol, ~Ul'" 19SO AMteal ...... ~ 1ft!\\1cle __ ted with ...... 
.... ot coJ"t~. fino. 500. _. B101. HId., .Ill 262-26$ • 
...... ".,J_ 1m ~.J.a&l c,tol.ou'- , .. .-to,.... lao., .. tOI'k. 
c __ , Paul it., ~.,. i. hu1er and 1"1ph il. ~ 19$6 n. Wlw· -tA04 
of ......... ~ pl$te1I.I ..tal:olUtrh A.M ... ANb.Patb., §l (lut 
m-rJ9. 
oun.., a., ~. JbM1M4' • .1. OIlaH. 1'" Inft ... _l'adHMlJM et .. 
1' ...... fOl'1;_~ .. 1 • .,.. .. lAplA at da .... 
CotIiIpteI ............. de lt~ ... MI011CH, .u!' h6-la8. 
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""",Sa ___ Sa tho ftIUlat10ft of tbe ~ MIll 0" ...u.-
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